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Attempts have been made to convert n i t r o o l e f i n s 
d i r e c t l y in to oximes. Domow et a l . transformed n i t r o -
o le f ins ( I and I I a-d) to a-chloro oximes ( I I I and lY 
a-d) by reduction with Zinc ( I I ) chlor ide in e the r . 
0 ZnCl2 
NO2 NOH 
( I ) ( I I I ) 
Gl 
ZnCl^ 
H-CH=G-R' > R-CH-C-R' 
I B t 0 I 1! 
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Kaye e t a l , t r e a t e d 3 p - c h l o r o - 6 - n i t r o c h o l e s t - 5 - e n e (V) 
wi th Zinc and a c e t i c a c i d a t 100 t o o b t a i n 43 /. of 5a,5-cyGlo-
5 a - c h o l e s t a n - 6 - o n e (VI) and 20 /, 3 p - G h l o r o - 5 a - c h o l e s t 9 n - 6 - o n e 





( V ) 
..3 Hanson and Premuzic refluxed a mixture of 6~nltroGiiole-
s t e r y l ace ta te (VIII) and 0 .1 N chromous chlor ide to get the 
oxime of 3(3-acetoxy-5a-hydrocholestan-6-one (IX) in 80 /, y ie ld . 
3p-Acetoxy-5-chloro-6p-ni t ro-5a-cholestane (Xl gave the same 









The mechaniism of reduct ion can be shown as given in 
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HO NOH HO-
Scheme-I 
Reaction of 6 -n i t rocholes t -5-ene (XI a and b) with one 
mole of hydrogen ch3.oride or bromide afforded 5a-halo-6-oxime 
(XII a and b) as reported by Komeichi et al . Similarly 
4 -n i t rocholes t -4 -ene (XIII) gave 5a-halo-4-oxime (XI7). 
iKX. 
^8%7 

















X = Gl /Br 
( X I I I ) (XIV) 
The f i r s t s t e p of hydrogen c h l o r i d e o r bromide a d d i t i o n 
t o t h e -unsatura ted n i t r o s t e r o i d s was cons ide red t o g ive p - h a l o -
n i t r o n i c ac id i n t e r m e d i a t e r e s u l t i n g from 1 , 4 - a d d i t i o n in o r d i -
nary way. I t was proposed t h a t t h e i n i t i a l l y formed (3-haloni t ro-
n i c ac id i n t e r m e d i a t e f a i l e d t o r e a c t wi th more r e a g e n t , and 
s t a b i l i z e d wi th l o s s of oxygen atom t o g i v e a -ha looxime. To 
account f o r t h i s d i f f e r e n c e , i t was p o s t u l a t e d t h a t the s t e r i c 
h inde rance towards G=N of the i n t e r m e d i a t e i s e x e r t e d by the 
a x i a l ha logen , and l e s s e f f e c t i v e l y , by a n g u l a r methyl g roups , 
bo th be ing two atoms removed from n i t r o g e n and carbon of the G=N 
5 groupxng r e s p e c t i v e l y . 
> 5 -
5a-Ghlo r ine or bromine can be r e p l a c e d smoothly with 
v a r i o u s o rgan ic and i n o r g a n i c n u c l e o p h i l e s t o a f fo rd h igh 
y i e l d of 5Q:-subs t i tu ted 6-oxime linder mild r e a c t i o n c o n d i t i o n s . 
Reac t ion of a - c h l o r o oximes wi th n u c l e o p h i l e s has r ece ived 
c o n s i d e r a b l e a t t e n t i o n . " P r i t zkow e t a l . have shown t h a t 
the r e a c t i o n fo l l ows an e l i m i n a t i o n a d d i t i o n mechanism. 
11 Komeichi e t a l . t r e a t e d 3 i 3 - a c e t o x y - 5 a - c h l o r o - 6 - h y i r o -
xyimino-5c t -choles tane (XV) wi th v a r i o u s nuc leo r )h i l e s in d i c h l o -







The a l k y l a t i o n of n i t r o a l k a n e an ions wi th a l k y l h a l i d e s 
may occur on e i t h e r oxygen o r carbon, depending upon the 
12 
n a t u r e of the a l k y l h a l i d e and r e a c t i o n c o n d i t i o n s . 0 - a l -
k y l a t i o n i s more u s u a l and g i v e s the ca rbonyl compo^oind de r ived 
from t h e a l k y l h a l i d e and t h e oxime de r ived from n i t r o a l k a n e . 
In 1966, Komblum -^  e t a l . and R u s s e l l e t a l ' d i s c l o s e d 
t h a t t he C - a l k y l a t i o n proceeds by a chain p r o c e s s involvi}ig 
15 
r a d i c a l an ions and f r e e r a d i c a l as i l l u s t r a t e d below f o r the 
t y p i c a l r e a c t i o n of t h e sodium s a l t of 2 - n i t r o p r o p a n e (]CVIII) 
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CH2R'• 




R«-C = J f 
.0 
^O-CH^R'• 
0 - a l k y l a t i o n 
E 
G ^ N O H + R' 'CHO 
_ 7 
ArCH^Gl + [ ( G H , ) , CNO^] 
(XIX) 
3 ' 2 
( X V I I I ) 
•^[ ArCH^Cl ]"+(GH^) ^-C-ITO, 
[ArGH^Gl] ' •^ArCHp + CI 
ArGH2 + [(CH^)2GN02] ' 
GH, 













\ z = / 
NO. 
= -V^ A^^ o, , J~\ \=J 
.16 
Hassner and Heathcock"^" t r e a t e d 3p-acetoxy-5a-Ghloro-
S-ni t rocholes tane (XX) wifh chromous chlor ide in methanolic 




Gr I I 
AcO 
^ ^ 3 ° N'OH 
(XX) (XXI) 
- 8 -
.17 Hanson and Organ car r ied out the reduction of 3p-
acetoxy-6p-ni t ro-5a-choles tane (XXII) under n i t rogen with 
acedic chromium ( I I ) chlor ide to give 3p-acetoxy-6-oximino-
5a-cholestane (XXIII), 3^-fipe'^oxy-n^-nl-tToch.oles-t-d-ene 
(XXIV) under s imi l a r reac t ion condi t ions provided oxime (XXV) 







( XXVI) (XXVII) 
_ 9 -
Barton et al condensing nitro methylene cortico-
steroid side chain with HCHO followed by acetylation and 
chromous chloride reduction obtained corresponding oxime 
(XXIX) 
HCHO, Ac20/Py 




20 S t i v e r and Ya tes c a r r i e d out t he r e a c t i o n of 3p-
a c e t o x y - 6 - n i t r o c h o l e s t - 5 - e n e (XXX) wi th an excess of 
l i t h i u m d imethyl c u p r a t e t o g ive 3 a , 5 a - c y c l o c h o l e s t a n - 6 -
one oxime (XXXI). 
GQH-LY 





The mechanism f o r f o r m a t i o n of o r o d u c t (XXXI) from 
(XXX) i s T^roposed a s shown i n schemeT2. I t was s u g g e s t e d 
t h a t t h e f o r m a t i o n of (XXXI) from (XXX) i s i n i t i a t e d by 
one e l e c t r o n t r a n s f e r from l i t h i u m d i m e t h y l c u ^ r a t e t o g i v e 
t h e r a d i c a l a n i o n (XXX-A), An i n t e r n a l d i s p l a c e m e n t of t h e 
a c e t o x y g r o u p i n (XXX-A) would be t h e 3 a , 5 a - c y c l o s p e c i e s 
(XXX-B). The d i s p l a c e m e n t of a c e t a t e i o n may be f a c i l i a t e d 










Khan e t al^"^ r e p o r t e d t h e r e d u c t i o n of s t e r o i d a l 
6 - - n i t r o o l e f i n s (XXXII-XXXV), u s i n g ammonia-methanol and 
z i n c dus t which a f fo rd t h e cor responding s t e r o i d a l 6-
one oxiraes (XXXVI - XXXIX) in q u a n t i t a t i v e y i e l d s . 
GgH^y 
NH^-MeOH, 















22 Verma et al. reported that reduction of nitroalk-




































R 2 = H 
= OEt . 
23 
Paza l e t a l / conver ted n i t r o c y a n i d e s (XLI7 - XLYII 
wi th Ammonia, methanol and z i n c dus t to the co r respond ing 
cyano oxiraes (XLVIII - L I ) . 
^8%7 
NH':^  - MeOH 












(XLVII I ) 
(XLIX) 
( L ) 






D I S C r U S S l O l N T 
The p r e s e n t work d e s c r i b e s t h e most f a c i l e method f o r 
t h e s y n t h e s i s of s t e r o i d a l ke toximes from e a s i l y a c c e s s i b l e 
s t e r o i d a l n i t r o o l e f i n s , such as 6 - n i t r o c h o l e s t - 5 - e n e ( L I I ) , 
3 p - c h l o r o - 6 - n i t r o c h o l e s t - 5 - e n e ( L I I I ) and 3 p - a c 9 t o x y - 6 - n i t r o -
c h o l e s t - 5 - e n e (LIV). 
( L I I ) H 
( L I I I ) Gl 
(LIV) OAc 
Reac t ion of 6 « n i t r o G h o l e s t - 3 - e n e ( L I I ) w i th methyl amine, 
methanol and z i n c dus t { 
6 - N i t r o c h o l e s t - 5 - e n e ( L I I ) i n e t h e r when t r e a t e d with 
methyl amine, methanol and z i n c dus t provided a compound,m.o. 




MeOH,zinc dus t 
- 14 -
( L I I ) (LV) 
C h a r a c t e r i z a t i o n of t h e compound (LV), m.p . 198 0 as 5oc-
cholestaii-6-one oxime 
The compound, m.p. 198 was analysed for C^r7H,r,N0. 
I t s I .R. spectrum showed bands at 3420-3180 and l670cm~ 
which may be assigned to =1:T0H and G=N s t re tch ing frequencies . 
I t s N.M.R. spectrum showed a doublet l i k e s igna l at 6 3.40 
in t eg ra t i ng for two protons which may be assigned to Gr,-Hp. 
A broad s ing le t at 6 8.3 for one proton which was found 
exchangeable with D , could be due t o the =NOIi proton. Other 
s igna ls were observed at 6 1.3 (ClO-Cfl^), 0.7(G13-CH^), 0.95, 
0.9 and 0.7 (o ther methyl p ro tons ) . On the bas i s of above 
Q 2 4 Q 
evidences the compoiind m.p, 198 ( repor ted m.p. 197-98 ) , was 
character ized as 5a-cholestaja-6-one oxime, which was found 
i d e n t i c a l with the au thent ic sample of the oxime (mp, mmp, 
t i c , i . r . and n . r a . r . ) . 
- 15 -
Reac t ion of 3 g ~ c h l o r o ~ 6 - n i t r o c h o l e s t - 5 - e n e ( L I I I ) wi th methyl 
amine, methanol and z inc d u s t . 
The r e a c t i o n of 3 p - c h l o r o - 6 - n i t r o c h o l e s t - 5 - e n e (L l l l ' i 
wi th methyl amine, methanol and z inc dus t under s i m i l a r r e a c t i o n 
c o n d i t i o n s a f forded a s i n g l e compound m.p. 174 G. 
Me-NH2,MeOH 
z i n c dus t 
N-OH 
( L I I I ) (LVI) 
C h a r a c t e r i z a t i o n of compound (LVI) , m.p . 174° . as 3 g - c h l o r o -
5 a - c h o l e s t a n - 6 - o n e oxime 
The compoimd m.p. 174 was analyzed f o r GpyH.gNOGl. 
I t gave p o s i t i v e B e i l s t e i n t e s t . I t s I . i t , spectrum showed 
bands a t 3440-3200, 1680 and 740 cm"" which cor responds t o 
t h e =N-0H, G=N, and G-Cl s t r e t c h i n g f r e q u e n c i e s . I t s N.M.R. 
spectrum e x h i b i t e d a doub le t l i k e peak a t 6 3 .48 f o r Cl-vrotons 
and one t)roton broad s i n g l e t a t 8.50 (exchangeable wi th 1 ) 
f o r =N0H. A broad s i n g l e t a t 6 3.6 (¥-5-=l6Hz) i n t e g r a t i n g ^or 
- 16 -
one p ro ton was a s s igned t o t h e C3-ocH ( a x i a l ) . The methyl 
p ro tons were r ecorded a t 6 1.3(GIO-CH^), 0.71(G13-CH^), 
1 .15 , 0 .9 ( o t h e r methyl p r o t o n s ) . On t h e b a s i s of above 
s p e c t r a l d a t a t h e compound m.p. 174 ( r e p o r t e d m.p. 175 G), 
c h a r a c t e r i z e d as 3 f3 -ch lo ro -5a -cho le s t an -6 -one oxime, which 
was foimd i d e n t i c a l wi th a u t h e n t i c sample of chlorooxime (mp, 
mmp, t i c , i . r . and n . m . r , ) . 
Reac t ion of 3 3 ~ a c e t o x y - 6 - n i t r o c h o l e s t - 5 - e n e ( L I V ) wi th methyl 
amine, methanol and z i n c dus t 
3 p - A c e t o x y - 6 - n i t r o c h o l e s t - 5 - e n e (LIV) on •f'eaction ^ i t h 
methyl amine, methanol and z inc dus t under s i m i l a r react ior i 
c o n d i t i o n a f forded a f t e r u s u a l worked up a s i n g l e comr^ound 





z i n c ausx ^ 
17 -
Charac ter iza t ion of the compound (LVII), m.p. 201° as 33-
acetox.y-3a-cholestaji-6-one oxime 
The compimd, m.p. 201° was analyzed for CpQH.qNO .^ 
I t s I .R. spectrum showed bonds at 3450-3140, 1735 and 
1680 cm" assigned to =N-OH, ace ta te GO and G=N s t re tch ing 
frequencies r e s p e c t i v e l y . The N.M.R, spectrum exhibi ted a 
mul t ip le t at 6 5.2 (Wi = 22 Hz) i n t e g r a t i n g for one proton 
which was assigned to G3-proton ( ax ia l ) and therefore ring 
junct ion A and B i s t r a n s , A two protons doublet l i k e t»eak 
at 6 3.48 (J = lOHz) for C7-protons and a broad s ing l e t at 
6 8,7 for one proton exchangeable with D ascr ibab le to 
=NOH proton were obtained. Signals for methyl protons were 
obtained at 6 1.28, 1.2, 0 ,86, 0.80 and 0 .65 . 
Thus on the bas i s of spec t r a l values the compound 
m.p, 201° ( reported m.p. 201-202°C) may best be charac ter -
ized as 3p-acetoxy-5a-cholestan-6-one oxime, which was found 
i d e n t i c a l with au thent ic sample of 3p-aGetoxy-5a;-cholestf^n ~6-
one oxime (mp, mmp, t i c , i . r . and n . m . r . ) . 
The mechanism of the r e a c t i o n i s under our act ive 
cons idera t ion . 
18 -
The aim of preparing of the steroidal oximes (LV - LVII ) 
was to convert them into respective lactams (LVIII - LX), 
for the synthesis of steroidal nucleosides of the type LXI 
^ 8 % 7 









^ 0 \ 
V ^ 
R 
( LVIII ) H 
( LIX ) Gl 
( LX ) OAc 
H_G-C-0 0-G-CH, 
3 II ' ' 3 0 ° 
(LXI) 
E X F > E R I M E l S n r A.3_ 
All melting points are loncorrected. Infrared spect ra 
were measured with Perkin-Slmer 237 spectrophotometer. N.M.R. 
spec t ra were run in GCl. on Varian A~60 instrument with T.M.3. 
as the inteimal s tandard. Thin l aye r chromatographic t)lnte 
were coated with s i l i c a gel G. and sprayed with a 20 % aqueo; s 
so lu t ion of perch lor ic ac id . N.M.R. values are given in pr)n 
( s , s i ng le t ; d, doublet ; t , t"^i-olet ; br , broad ; mc, mul t i -
p le t centred a t ) I .R. values are given in cm" ( s , s t rong; m, 
medium; w, weak ; b r , broad) . 
3g-chlorQchole3t-5-ene 
Freshly pur i f ied th ionyl chlor ide (75 ml) was added 
gradual ly to cho les te ro l (100 gm) at room temperature, A 
vigorous reac t ion ensued with the evolution of gaseous products. 
When the reac t ion slackened the mixture was gent ly heated at a 
temperature 50-60 on a water bath for 1 hour and then poured 
on to crushed ice with s t i r r i n g . The yellow so l id thus ob ta i -
ned was f i l t e r e d under suct ion and washed several times with 
ice-cooled water and a i r d r i ed . Rec rys t a l l i z a t i on from acetone 
gave ;5p-chlorocholest-5-ene (95.5 gm), m.p. 95-96 G ( l i t ; 
m.p. 96-97 ) . I t gave pos i t i ve Be i l e s t e in t e s t . 
- 20 -
Cholest-3-ene 
3|3-CbLlorocholest-5~ene (10 gm) was dissolved in warm 
amyl alcohol (230 ml) and sodium metal(20gm) was added to the 
so lu t ion with continuous s t i r r i n g over a period of 8 h r s . Tae 
reac t ion mixture was warmed occas iona l ly . When a l l the sodium 
metal was dissolved, the reac t ion mixture was poured in to water, 
ac id i f i ed with hydrochloric acid and then allowed to stand over 
n igh t . A white c r y s t a l l i n e sol id thus obtained was f i l t e r e d 
under suct ion and washed thoroughly with water and a i r dr ied . 
The crude mater ia l was r e c r y s t a l l i z e d from acetone to provide 
choles t -5-ene as cubes (8 ,3 gm) m.p. 94 ( l i t m.p. 9S ) . 
6--S[itrochole3t--3--ene (LII) 
A suspension of f ine ly powdered choles t -5-ene (6 gm) in 
g l a c i a l a c e t i c acid (50 ml) was vigorously s t i r r e d at room 
temp, and t r e a t e d with n i t r i c acid (15 ml; d, 1.5) follov;ed 
by the addi t ion of sodium n i t r i t e (3 gm) over a period of 1 hr . 
The reac t ion mixture was poured in to cold water and the yellow 
product thus obtained was ext rac ted with e the r . The e therea l 
l aye r was washed success ively with water, sodium bicarbonate 
so lu t ion (10 ^ ) ( u n t i l l the washing were pink) and again with 
water and dried over anhydrous sodium su lpha te . Removal of t i e 
- 21 -
solvent provided the desired n i t r o corapoixnd as an o i l which 
was r e c r y s t a l l i z e d from ethanol as l e a f l e t s (4.5 gm), m.p. 
119-120° ( l i t ? ^ m.p. 120-121°). 
Reaction of 6-ni trocl iole3t-5-ene (LIT) vrith methyl-amine 7 
methanol and zinc dust : 5a-cholestaji-6-*one oximes (LV)» 
To a well s t i r r e d so lu t ion of 6 -n i t rocholes t -5 -ene 
(1.0 gm) (LII) in ether-methanol (50 ml; 1:1) added methyl 
amine (15.0 ml, 40 % in HpO) and zinc dust (3.0 gm) at room 
temperature. The change of the colour in --' 1 h r . indicated 
the completion of the reac t ion and was monitored by TLG. The 
reac t ion mixture was f i l t e r e d and the f i l t e r a t e was poured in 
water and ext rac ted with e the r . The e therea l so lu t ion was 
dried over sodium sulphate (anhydrous) and evoporated. The 
residue thus obtained was r e c r y s t a l l i z e d from methanol to f"i'^ e 
5a-cholestan-6-one oxime (LV), (780 mg) m.p. 197 G (ret)orted 
m.p. 197-98°). 
O^rjE^^m requi res : C, 80.79; H, 11.72; N, 3.49 
Analysis found : C, 80.75; H, 11.70; F, 3.50 X ; 
I .R. : \^max. 3420-3180 s(=NOH), 1670( C=N) cm""^  
:'.T!.R. : 6 3.4 d(2H, C7-H2)» 8.3 br( lH, OH exchangeable with 
deuterium), 1.3 s(G10-GH,), 0.7(G13-GH^), 0 .95, 0.8 and 0.7 
(o ther methyl p ro tons ) . 
9 ,d 
- 72 -
^B-Chloro-S-ni trocholest-S-ene ( L I I I ) , 
To a well s t i r r e d mixture of 3p-chlorocholest-5-ene 
(12 gm), g l a c i a l ace t i c acid (80 ml) and n i t r i c acid (25 ml, 
d, 1.52) at temperature below 20 was added sodium n i t r i t e 
(6.0 gm) gradual ly over a period of 2 hours . After the corr^-
l e t e addi t ion of sodium n i t r i t e , the mixture was fu r the r 
s t i r r e d fo"i" about 1 hour. Ice cooled water (200 ml) was 
added and the yellowish so l id thus separated, was f i l t e r e d 
and dr ied . The desired product was r e c r y s t a l l i z e d from 
methanol as needles (8 .3 gm), m.p. 151-152° ( l i t . m.p. 153 ) . 
Reaction of 38-chloro-6--ni t rocholes t -5-ene(LII l ) with methyl -
aminet methanol and zinc dust : 33-chloro-5a-chole3tan-6-one 
oxime(LVI). 
To a well s t i r r e d so lu t ion of 3p -ch lo ro -6 -n i t rocho le s t -5 -
ene (1.0 gm) (LIII) in ether-methanol (50 ml; 1:1) added methyl 
amine (15.0 ml, 40 % in HpO) and zinc dust at room temperature. 
The change of colour in-^^ 1 hour indica ted the completion of the 
reac t ion , and was monitored by TLC, The reac t ion mixture was 
f i l t e r e d and the f i l t e r a t e was poured in water and extracted witn 
e the r . The e the rea l so lu t ion was washed with water and dried 
over sodium sulphate (anhydrous) and evor)orated. The semisolid 
- 23 -
t hus o b t a i n e d was r e c r y s t a l l i z e d from methanol to g ive 5p-
Gh lo ro -Sa -cho le s t an -6 -one oxime (LVI) , (800 mg), m.p. 173° 
25 o 
( r e p o r t e d m.p. 175 G). I t gave p o s i t i v e B e i l s t e i n t e s t . 
C^yH^gNOCl r e q u i r e s : C, 74.39 ; H, 10 .59 ; N, 3 .21 
Ana lys i s found : C, 74.40 ; H, 10 .60 ; N, 3.23 % '•> 
I . R . : V^max. 3440-3200 s(=NOH), 1680 s(C=N) and 
740 s(C-Gl)cra"^. 
N.M.R. : 6 3 .48 d(2H,C7-H2), 8.5 TDr(lH, OH, exchangeable vrith 
d e u t e r i u m ) , 3.6 b r s ( l H , ¥-2-=l6Hz, G3-a:H, a x i a l ) , 
1.3 s(GlO-GH^), 0 .71 (C13-GH^), 1 .15 , 0 .9 ( o t h e r 
methyl p r o t o n s ) . 
33-Acetoxy-5-ene 
A mix tu re of c h o l e s t e r o l (100 gm), p u r i f i e d p y r i d i n e 
(150 ml) and f r e s h l y d i s t i l l e d a c e t i c anhydr ide (100 ml) was 
hea t ed on a steam ba th f o r 2 h o u r s . The r e a c t i o n was then 
poured i n t o co ld w a t e r . The s o l i d t h u s o b t a i n e d was f i l t e r e d 
and d r i e d . The orude a c e t a t e was r e c r y s t a l l i z e d from ace tone 
as f i n d n e e d l e s (94 .0 gm)m.p. 115-116° ( l i t . m.p. 1 1 6 ° ) . 
3 g - A c e t o x y - 6 - n i t r o c h o l e s t - 5 - e n e (LIV) 
3(3-Acetoxycholes t -5-ene (10 gm) was covered wi th 
- 24 -
n i t r i c acid (d, 1.52; 250 ml) and sodium n i t r i t e (10 gm) was 
gradual ly added over a period of 1 hour with continuous s t i -
r r i n g , s l i g h t cooling was a lso affected during the course of 
reac t ion .and s t i r r i n g was continued for add i t iona l 2 hours, 
when a yellow spongy mass separated on the surface of the 
mixture. The whole mass ex t rac ted with e ther and washed '>'ith 
water and dr ied over anhydrous sodium su lnha te . The removal 
of the solvent provided an o i l which was c r y s t a l l i z e d from 
methanol to provide n i t r o compound (6.5 gm), m.p. 103 ( reo-
orted'-^ m.p. 102-104°). 
Reaction of 3P-acetoxy-6-ni t rocholes t -5-ene (LIV) with methyl-
amine7-^nethanol and zinc dust : 33-acetoxy-5a--cholestan-6-one 
oxime (LVIl) 
To a well s t i r r e d so lu t ion of 3 |3-acetoxy-6-nitrocholest-
5-ene (l .O gm) (LIV) in ether-methanol (50 ml; 1:1) added methyl 
amine (15.0 ml,40 % in H^O) and zinc dust (3.0 gm) at room 
temperature. The change of colour in - ^ 1 hour indicated the 
completion of the react ion mixture and W8.s a lso monitored bj-
TLG. The reac t ion mixture was f i l t e r e d and the f l i t e r a t e was 
poured in excess of water and ext rac ted with e the r . The e there- l 
so lu t ion was washed with water and dr ied over sodium suli^hate 
- 25 -
(anhydrous) and evopora t ed . The s e m i s o l i d thus ob ta ined war. 
r e c r y s t a l l i z e d from methanol t o g ive 3 (3 -ace toxy-5a -cho le s t an -
6-one oxime (LVII) (850 mg), m.p. 200°C ( r e p o r t e d ^ ^ m.p. 201-2°) 
C2gH^QN0^ r e q u i r e s : C, 75 .81 ; H, 10 .02 ; N, 3.05 
Ana lys i s found : C, 75 .80 ; H, 10 .0 ; N, 3.04 I ; 
q 
I . R . : /max. 3450-3140 s(=N-OH), 1735 s(GH^-G-O), 1680 s(C=N), 
12A0, 1040 ( ace t a t e ) cm~ . 
N.M.R. : 6 5.2 m(lH, Wi=22Hz, C3-aH), 3 .48 d( lH, J=10 Hz, 
G7-Hp), 8.7 hrs (IH, -OH, exchangeable with deuteri'im), 
2.0 s(CH^-G-O), 1.28 s(GlO-GH^), 1.2(C13-CH^), 0.86, 
0.80 and 0.65 (other methyl protons). 
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Reaction of Dihalocarbenes with unsatiirated steroids 
Gar^)on-carbon single bonds are inert towards methylene even 
in highly strained small ring compounds such as spiropentane. 
Carbon-carbon double bonds add methylene easily to form cyclo-
1 propanes . 
2 / \ / ^ ^ \ 
Most addition reactions of methylene are stereospecific 
cis additions, eg; c is-1,2-disubst i tuted cyclopropanes are 
obtained from cis-olef ins , and trans-1,2-disubst i tuted cyclo-
propanes from t rans-olef ins . The stereospecif ici ty i s thought 
to reflect the singlet s ta te of the reacting methylene (vmich 
i s not in i t s ground s t a t e ) . Deviations from stereost)ecificity, 
although undesirable for preparative purposes, are of theoret i -
cal in teres t and have received much at tent ion. 
In the synthesis of cyclopropanes, the formation of 
- 29 -
complex product mixtures from the competitive addition and 
insertion of methylene is undesirable. The insertion reac-
tion may be suppressed by ' ca ta ly t ic ' decomposition of diazo-
methane. Dialkyl aluminium halides, zinc iialides, and cuprous 
halides are suitable catalysts. Cyclopropane formation is 
thought to proceed via addition of the organometallic comTjotind 
(1) to the olefin (II) and subsequent elimination of metal 
halide ( I I I ) . 
M—GH2X + ^ C = C<C^  
M CHpX 




Since the cyclopropane formation is stereospecific, 
this mechanism implies a well-defined stereochemistry in both 
the addition and elimination steps, as well as configurational 
s tabi l i ty of the organometallic intermediate. A three-center 
reaction involving a one-step displacement of MX from M-GH^ -X 
















)GH2 + MX 
30 
Dichlorocarbene and diflurocarbene (produced from 
sodium trichloroacetate aad chlorodifluroacetate, rest^ ecti-
vely) were added to steroids with/A^ » Z A » and/A' unsatura-
tion. Dich.lorocarbene failed to add to the /\ double bond 
of (IV) and similar stnxctures, whereas difluorocarbene 
was less selective. The discrimination displayed by dichl-
orocarbene appeares to be due to steric influences. The 
site of attack by dichlorocarbene changes from the /\ double 




(IV) ( V ) 
Addition of halogenated methanes to olefins to yield 
product containing one or more equivalent of halogenated 
2 T 
methane was reported by Kharash et al.*' in 1945. In continu-
4 
a t ion with t h e i r i n t e r e s t Kharash et alT again in 1947 reported 
the addi t ion of carbon t e t r a c h l o r i d e , carbon te trabromide, 
chloroform and bromoform to a number of o le f ins containing 
terminal double bond. These addi t ion read i ly i n i t i a t e d by 
small amount of diaceylpsroxide or benzoylperoxide or by l i g h t 
of appropria te wave l eng th . The r e s u l t s obtained by Kharash 
are summarized below in t a b l e - 1 , 
5 In 1950 Oldroyd et a l repor ted the peroxide catalyzed 
addi t ion of carbonte t rach lor ide to j3-pinene. I t was observed 
tha t p-;oinene read i ly r eac t s with CCl^ in the presence of l i t -
t l e as 1 mole percent of c a t a l y s t (BZpOp or ACpOp) to give 
s u b s t a n t i a l l y quan t i t a t i ve y i e ld s of a one to one addi t ion 
product. However, the addi t ion did not take place normally 
at the two ends of the double bond in j3-pinene. Ins tead , the 
addi t ion product was s t i l l unsatura ted possessing one double 
bond per molecule. Obviously the re fo re , isoraerizat ion must 
have occurred and the j3-pinene must have produced a monocyclic 
addi t ion product. The chain reac t ion for production of 7-
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1, Peroxide R - 34 






HoG— GGl-z H„G ~ GGl, 
5. 
H2C — GGI3 
+ GGl, 
-> GGI3 
HjG — GCI3 
J^i 
Scheme-I 
(Proposed chain reaction fo- production of 7-trichloromethyl-
8-chloro-p-menthene). 
- ^5 -
D o e r i n g and Hoffmann d e m o n s t r a t e d i n 1954 t h a t d i c h l o -
r o c a r b e n e g e n e r a t e d from h a l o f o r m s i n t h e p r e s e n c e of b a s e 
c o u l d be t r a p p e d by o l e f i n s a f f o r d i n g d i h a l o c y c l o p r o p a n e d e r i -
v a , t i v e s (VI) i n an e x c e l l e n t y i e l d s . T h i s r e a c t i o n r e p r e s e n t s 
t h e f i r s t s t i r u c t u r a l e v i d e n c e f o r t h e f o r m a t i o n of d i c h l o r o c a r -
b e n e ( :OClp) from c h l o r o f o r m . ( s c h e m e - I I ) . 
+ HCX^ KO ~ G(GH^)9 
X=G1, B r 
S c h e m e - I I ( VI ) 
7 
X = Gl , 3 r 
Makosza e t a l . "deported t h e p r e p a r a t i o n of d i c h l o r o c y -
c l o p r o p a n e d e r i v a t i v e s i n an a q u e o u s medium. He c a r r i e d o u t t '^e 
r e a c t i o n of s t y r e n e ( V I I ) w i t h c h l o r o f o r m , a q u e o u s i-TaOH and 
TEBB. c h l o r i d e a s c a t a l y s t g a v e l - p h e n y l - 2 , 2 - d i c h l o r o c y G l o p r o p -
ane ( V I I I ) i n an e x c e l l e n t y i e l d . The mode of r e a c t i o n i s 
p r o c e e d v i a f o l l o w i n g manner a s shown i n s h c e m e - I I I . 
GHCl^ — - > G 0 1 , 
& 
- > : G GI2 + Gl 
: 0 GI2 + PhGH = GHg 
( V I I ) 




( V I I I ) 
S c h e m e - I l l 
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o 
Knox et al . in 1962 described the addition of dichloro 
and difluorocarbenes to a variety of iinsaturated steroids 
with formation of a heretofore unavailabe class of steroidal 
cyclopropanes. The result obtained are summarized below. 
OAc 
( IX ) 
OAC 
^ > ^ 
x-^X, 








( XII ) ( XIII ) 











In a n o t h e r communication they d e s c r i b e d t h e a d d i t i o n 
of d i c h l o r o and d i f l u o r o c a r b e n e to u n s a t u r a t e d s t e r o i d s . 
They a l s o d i s c u s s the d i f f e r e n c e s i n t h e r e l a t i v e r e a c t i v i t e s 
of d i c h l o r o c a r b e n e towards monoole f in ic s t e r o i d s , conjugat ;i 
and xmconjugated s t e r o i d a l d i e n e s and t h e geometry o^ a d d u c t s . 
The f a i l u r e of d i c h l o r o c a r b e n e t o add t o / \ (XXI) o r 
/\*'' s t e r o i d s b e a r i n g a lOp-methyl group ( X X I I I - a , d , g , h ) out 
s u c c e s s f u l a d d i t i o n to/\ of A/* n o r s t e r o i d ( X X I I I - b , c , e , f ) 
sugg(=!sted very s t r o n g l y t h a t t h e s t e r i c r equ i r emen t s of t h e 
l a r g e dichlo-romethylene carbene p r e c l u d e approach t o , and 
e l e c t r o p h i l i c a t t a c k upon t h e A from t h e p - f a c e of the olefin;; 
(XZII ) . 








(a) R = Me, R^ = OH, R^ = E 
(b) R = a2 = H, R-L = OH. 
(c) R = H, R^ = OH, R2 = 0 =CH 
(d) R = Me, R^ = OAC, R2 = H 
(e) R = Rg = H, R^^ = OAC 
(f) R = H, R^ = OAC, R2 = G s GH 
(g) R = Me, R-j_ = AC, R2 = OH. 
(h) R = Me, R-^ = AC, R^ = OAC 
- 39 -
Ikan e t a l , i n 1975, r e p o r t e d t h a t d i c h l o r o c a r b e n e 
g e n e r a t e d from chloroform,aqueous NaOH and c a t a l y t i c amount 
of t r i e t h y l benzyl aiiimonium c h l o r i d e (TK3A) r e a c t s r e a d i l y with 
s t e r o i d s (XXIY - XXIX) l e a d i n g t o the cor responding c h l o r i d e s 




































11 H i n k l e y e t a l , r e p o r t e d t h e f o r m a t i o n of s p i r o z e n o n e 
(XXXVII) Dj t h e r e a c t i o n of s p i r o x a d i e n o n e (XXXVI) w i t h {F-^C) 
Me^Sn, glynie and N a l . 
(F^G) Me^Sn 
g l y m e , N a l 
( XXXVI ) ( XXXVII ) 
- 42 -
Bourdream et al . confirmed the structure of (XLIV) 
oy X-2:ay crystallographic method. 
ACO 
(XLIV) 
Prompted with the novel r eac t ions of dihalocarbenes we have 
s t a r t e d a research project*''' on the reac t ion of dichloro and 
dibromooarbenes with s t e r o i d a l o lef ins such as cholest-5-ene 
(XLV - a) and i t s 3p-chloro (LXV - b) and 3p-acetoxy (XLV - c; 
analogues. 
cp This work i s s t a r t e d with the co l labora t ion of Dr.G-.A.S. 
Ansari, The Univers i ty of Texas, Medical Branch, Division of 
Biochemistry, GALVESTON, TEXAS, 77550 U.S.A. 
- 41 -
Dehmlow e t a l , t r e a t e d t e s t o s t e r o n e a c e t a t e (XXXVIii) 
+ -
w i t h CHGl, , 50 '/ NaOH and ^hGli^E-tJ^^Ol a s c a t a l y s t and o b t a i n e d 
a m i x t u r e of a and ^ - s t e r e o i s o m e r s of d i c h l o r o c y c l o p r o o y l 
d e r i v a t i v e s (XXXIX) and (XL) . 
OAc 
GHCl,,NaOH 








J e n n i n g s ^'^ a l . p r e p a r e d 5 a , 6 a ( X L I I I ) and 5 p , 6 p -
d i c h l o r o m e t h y l e n e (XLI I ) a d d u c t s of 3 ! 3 - a c e t o x y - 5 - a n d r o s t e n -
1 7 - o n e (XLI) by a c t i o n of GHGl^ and b a s e \ m d e r t )hase t r a n s f e r 
c o n d i t i o n s u s i n g u l t r a s o u n d a g i t a t i o n . 
AcO 
GHGl^-Base 




(XLI) (XLI I ) ( X L I I I ) 
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General Procedure of the Reaction 
The steroidal olefins (5.37 gm; 0,25 mole) was dissolved 
in chlorofom (11.9 ml,, 1 mole) and benzoyl peroxide (6.05 gm; 
0.5 mole) was mixed together and refluxed on water bath for 
10 hours. After the completion of the reaction it was 
cooled and the chloroform layer was separated, washed with sol-
ution of sodium bicarbonate (10 /. ), sodium thiosulphate solution 
(5 /, ) and finally with water and dried over anhydrous sodiiua 
sulphate. Removal of the solvent provided an oily residue which 
was chromatographed over silica gel column (^ -^ 100 gm). 
The compounds isolated gave positive Beilstein test. The 
chemical, spectral and biochemical studies of these compound^ 
are under progress. 
The similar experimental method.is used for the 
reactions of steroidal olefins (LXV a-c). The results 
obtained so far are tabulated as below: 




e lu t ion 
^®J* : Ether e ther 
18 : 1 
8 : 1 
Product 
X=OAc 
X ( o i l ) 
Y ( o i l ) X=G1 







Solvent of Product 
elution 
» Pet.ether X (oil) 
P e t . e t h e r : E t h e r Y ( o i l ) 
20 : 1 
Solvents of <glution Product 
X ( o i l ) 
Y ( o i l ) 
Z ( o i l ) 
Reai^ents : QHCl^ - Benzoyl perox ide 
- 46 -
Product X ^ X=OAc 
m.p. 215°G ^ 





Pet.ether : Ether 
20 : 1 




Solvents of elution Product 
Pet.ether : Ether X (oil) 
Pet.ether : Ether 
20 : 1 Y (oil) 
15 : 1 Z (oil) 
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